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HIMACHAL PRADESH AGRICULTURAL UNIVERSITY 
Genetics Section , Dept. of Basic Sciences 
Palampur 176 062, INDIA 
1) Genetic variability, interrelationships and path coefficient analysis of 
seed technological traits in soybean under different cropping systems. 
Soybean is gener ally cultivated in India as a sole or monoculture crop . 
However , its int e r cr opping with maize is a common practice in some hilly areas 
of nor thern India. The practice aims at (1) insuring against total crop fail-
ures under abnormal weather conditions, (2) increasing total productivity for 
unit land area, and (3) equitable and judicious utilization of land resources 
and farming inpu ts . Seed technological traits are important and must be taken 
into consideration in the soybean improvement program. Therefore , it becomes 
essential to know t he effect of cropping systems on the genetic variability , 
interrelationships, and path coefficient analysis of seed technological traits . 
Information obtained will eventually help in a breeding program aimed at evolv-
ing superior genotypes required for different cropping systems. 
Ma t erials and methods. The material for the present study consisted of 
50 diverse genotypes of soybean, including five recommended varieties . These 
were grown in a randomized block design with three replications during 1981 
under two sets of cr opping systems , monoculture and intercropping with maize . 
Each entry in monoculture as well as in association with maize ( ' Early Com-
posite ', a locally recommended variety) as intercrop (one row of soybean be-
tween tQo rows of maize 75 cm apart) was grown in a single 3 m long row in 
each replication. In monoculture, row-to- row distance was 45 cm. The agro-
nomic practices followed under both the cropping systems were the same as 
recommended for this crop . The genotypes were harvested and the observations 
were recorded on seed quality traits such as 100-seed volume (cc) , seed specif-
ic gravity index(%) , seed germination(%) and non-hard seeds (%) from the 
seed samples obtained from each genotype . Phenotypic and genotypic coeffi-
cients of variation , heritability in the broad sense , and expected genetic ad-
vance (K = 2 . 06) as % of mean, correlation coefficients, and path coefficients 
were computed according to standard procedures. 
Results and discussion. Analysis of variance indicated significant dif-
ferences among genotypes for seed technological traits . Range values were 
slightly higher for seed germination, non-hard seeds and 100-seed volume under 
monoculture and for seed specific gravity index under intercropping (Table 1). 
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The mean values of 100- seed volume , .seed germination and non- hard seeds were 
comparable under both the cropping systems . However, seed s pecific gravity 
index was higher under intercropping than monoculture . Gupta et al . (198 1) 
observed that intercropping provided the favorable environment for the expres-
sion of high seed specific gravity index and , in turn, high oil content . How-
ever, contrary to the present findings, they reported decrease in germination 
and hard seeds . 
The values of phenotypic and genotypic coefficients of variation were 
high for seed specific gravity index and 100-seed volume under both the crop-
ping sys t ems (Table 1) . The magnitude of these parameters was very low for 
the remaining characters . These estimates were comparable under both cr opping 
systems except for seed specifi c gravity index , which was higher under mono-
culture environment . The estimates of phe notypic and geno t ypic coefficients 
of variation for seed s pecific gravity index were also found to be highe r un-
der monoculture than intercropping (Gupta et al . , 1982a). 
The values of genetic parameters such as heritability and gene t i c advance 
were higher for 100-seed volume and seed specific gravi t y index and low for 
laboratory germina tion a nd non- hard seeds . The magnitude of heritability and 
genetic advance for laboratory germinat ion was higher unde r monoculture than 
intercropping (Table 1) . The est imates were comparable i n the remaining three 
trait s . The results suggested little or no influence of the cropping sys tem 
on the heritability and genetic advance of the seed t echnol og i cal trai t s . By 
contrast , Gupta et al. (1982b) observed s ubs t antial ef f ec t o f t he croppi ng 
patte rn on the magnitude of genetic parameters of seed technological traits. 
The estimates were higher under monoculture t han intercropping. 
The association of different seed technological trai t s with seed yi e ld 
at phenotypic and geno t ypic level r eveal ed that the interrelationships were 
nonsignificant . The only exceptions wer e that of positive i nterr e l a tionship 
of germination wi th non- hard seed unde r both the cropping systems , negative as-
sociation of 100- seed volwne wi th germination unde r intercropping and positive 
interrelationship of 100-seed vol um e with seed yield/plant under intercropping . 
As obser ved in the present s tudy, Garg (1979) reported that hard seeds had no 
association with seed yield . The result s of Smith and Weber (1968) were also 
in accordance with the present findings, wh e r e they had reported the absence 
of association be tween the seed s pecif i c gravit y index and seed yield/plant . 
Unlike the present study , Rana et al . (1982) observed positive association be-
tween 100-seed volume and seed yield/plant under monoculture system of cropping . 
Table 1. Range, mean, phenotypic and genotypic coefficients of variation , heritability and genetic advance 
for seed technological traits in soybean under two cropping sys tems 
Phenotypic Genotypic Genetic 
coefficient coefficient advance as 
of variation of variation Heritability % of mean 
Range Mean ± S.E. (%) (%) (%) (%) 
Character Ma Ib M I M I M I M I M I 
100-seed 9. 00- 7.33- 12.33± 13 . 03± 20.40 22 . 59 21.12 19 . 31 74.94 72 . 12 37.63 34.00 
volume (cc) 26 . 57 22 . 67 0.01 0.01 
Seed specific 41 .67- 52 . 67- 20.11± 28 . 22± 28 . 72 18. 81 20 . 41 13 . 35 85 . 01 84.53 50. 24 32 . 83 
gravity 68 . 67 88 . 00 0. 23 0 . 31 
index (%) 
Seed germina- 83 . 33- 88 . 33- 94 . 49± 95 . 57± 5.80 3 . 99 2 . 41 1. 25 17 . 23 9 . 78 2 .06 0.80 
tion (%) 99.33 100. 00 0.17 0 . 09 00 
0 
Non-hard 70.43- 83 . 50- 85 . 10± 86.26± 5.84 3 . 17 2.68 2.00 21.14 39 . 95 2.54 2 . 60 
seeds (%) 88 . 00 88 .00 o. 13 0 . 03 
~ = Monoculture . 
bI = Intercropping . 
Table 2. Association of seed technological traits with seed yield in soybean under two cropping systems 
Seed specific 
gravity index (%) 
Character M a Ia 
100- seed volume Pb - 0.005 -0 . 105 
(cc) G -0.019 - 0 . 111 






Non- hard seeds p 
(%) G 
~ = monoculture ; I = intercropping . 
bp = phenotypic ; G = genotypic. 
*P < 0 . 05 . 
**P < 0. 01. 
Seed 
M 
- 0 . 008 
0 . 050 
0.141 
- 0 . 516 
germination Non- hard seeds Seed yield/plant 
(%) (%) (g) 
I M I M I 
- 0 . 238* 0 . 067 - 0 . 153 0. 113 0 . 244* 
- 0 . 804 0 . 162 - 0 . 205 0.153 0 . 368 
0 . 078 - 0 . 173 0 . 106 - 0 . 192 0 . 005 
0 . 135 - 0 . 542 o. 211 -0. 282 0.002 
0 . 618** 0.251* 0 . 101 0 . 021 
0 . 836 0 . 526 0 . 303 0 . 096 
0 . 060 0. 036 
0.008 0 . 181 
CX> ...... 
Table 3 . Direct and indirect effects of seed technological traits on seed yield in soybean under two 
cropping systems 
Effect via 
100- seed Seed specific Seed Non- hard Correlation 
volume gravity germination seeds with seed 
(cc) index (%) (%) (%) iield 
Character Ma Ia M I M I M I M I 
100-seed Pb 0 . 116c 0.272 0 .001 -0 .002 - 0 . 001 - 0 . 023 0. 003 - 0.009 0 . 113 0.244* 
volume 
(cc) G 0.266 1. 419 0.006 - 0.003 0.050 - 1. 100 - 0.169 0 . 052 0.153 0. 368 
Seed p - 0 . 002 -0.029 - 0.185 0.022 -0.014 0. 006 0. 007 0 . 006 -0. 192 0.005 
specific 
gravity G - 0 . 005 - 0.158 - 0 . 330 0 . 025 - 0.512 0.184 0 . 565 - 0.053 -0.282 -0.002 
index (%) 00 
N 
Seed p -0.002 -0.065 0 . 026 0.002 0.103 0.070 -0.028 0.014 0.101 0 . 021 
germination 
(%) G 0 . 013 -1.141 0 . 170 0.003 0 . 992 1. 367 -0 . 872 - 0.133 0 . 303 0 . 096 
Non-hard p 0.008 - 0.041 0 . 032 0. 002 0 . 064 0. 017 -0.044 0. 058 0.060 0 . 036 
seeds 
(%) G 0.043 -0 . 291 0.179 0. 006 0.830 0.719 - 1. 044 - 0.253 0.008 0 . 181 
~ monoculture; I = intercropping. 
bp phenotypic ; G = genotypic . 
cUnderlined figures denote the direct effect. 
*P < 0 . 05 . 
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The results indicated that cropping system has little influence in altering 
the nature and magnitude of association between the seed technological traits . 
The path coefficient analysis of different seed technological traits re-
vealed that the direct phenotypic effects of 100-seed volume and seed germi-
nation were positive under monoculture (Table 3) . However , under intercrop-
ping , the direct effect of 100-seed volume alone was substantial . The indi-
rect effects of these characters were negligible. Similarly, the direct and 
indirect effects of non- hard seeds towards seed yield were negligible. The 
negative , but nonsignificant association of seed specific gravity index with 
seed yield (r = 0.192) was mainly because of the substantial negative direct 
effect of seed specific gravity index under monoculture . In case of inter-
c r opping , the trend of phenotypic and genotypic direct and indirect effects 
was almost similar to monoculture . 
Results of the present study revealed that ther e was no marked influence 
of the cropping pattern in altering the performance, phenotypic and genotypic 
coefficients of variability, genet i c parameters, correlation coefficients , 
and direct and indirect effects of seed technological traits . 
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